where R denotes the ideal gas constant and T the temperature. Since methane is modeled as a single united-atom bead, the Rosenbluth weight in the gas phase equals unity.
Adsorption isotherms are obtained by means of Grand-Canonical Monte Carlo (GCMC)
simulations, including translational and regrow moves. More details of GCMC can, for example, be found in reference 1.
Self-diffusivities on the basis of transition-state theory (TST), D, are determined by NVT-MC simulations, sampling residence histograms, P (q), of the tagged molecule along the reaction coordinate, i.e. along the pore(s)
k B is Boltzmann's constant, m the mass of the diffusing molecule, λ the site-to-site distance and q ‡ denotes the dividing surface, i.e. location of the zeolite windows; note that exp[−F (q)/(k B T )] ∝ P (q). Furthermore, diffusion coeffcients, D U , on the basis of the mean potential-energy profiles along the pore(s), U(q), are calculated
All diffusivities reported here are averaged over all three Cartesian directions
The pore system of LTA is three-dimensional and isotropic such that D x = D y = D z .
By constrast, SAS and ITE exhibit one-dimensional pores wherefore two of the three onedimensional diffusivities equal zero.
Transmission coefficients, κ, are computed by a common two-step procedure. 
whereq(0) represents the initial velocity of the molecule projected onto the reaction coordinate, H the Heaviside function, δ the Dirac pulse and angular brackets indicate an ensemble average. The transmission coefficients are then identified as the plateau of the RFCF, finally yielding the fraction of hopping attempts that are successful. For more details of the diffusion methodology, the reader is referred to reference 2 and references therein.
Methane is modeled as a single united atom. Interactions between guest and host atoms are assumed to be dominated by the methane-oxygen interactions and the host atoms are held rigid at their crystallographic positions. The force field has been specifically developed to reproduce inflection points of alkane isotherms [3] . A Nosé-Hoover chain thermostat is used in the MD part of the RFCF simulations to impose a constant temperature of 300 K.
LTA RESULTS AT FINITE LOADINGS
Figures 1 and 2 show relative differences of adsorption (loading, θ, vs. pressure, p) and diffusion quantities (TST self-diffusivity and transmission coefficient, respectively, vs. loading) of methane in different LTA-type zeolites. While the adsorption differences between the structure by Corma et al. and the IZA structure are rather small, those between Pluth and Smith and IZA structure can be quite large -especially at low p (≤ 0.3 bar) and T (200 K), see Figure 1 . The smaller the cages (Corma et al. < IZA < Pluth and Smith), the stronger is the adsorption at low pressures. This is likely due to a denser and thus more attractive potential-energy field inside the smaller cages (compare to main text). The larger a cage however, the stronger is the adsorption at high pressures because the cages are simply geometrically larger and can thus accommodate more methane molecules (larger saturation loading).
Let us now turn to the diffusion data compiled for 300 K and low loadings, see Figure 2 .
The largest diffusion discrepancies (-65%) are observed between the structure by Corma et al.
and the IZA. Over the loading range studied here, this difference is practically constant, Although the absolute value of D U (diffusivity calculated from a potential-energy profile) is, for a given structure and state point, consistently larger by a factor of approximately 100 than D (diffusivity calculated from a residence histogram, i.e. from a free-energy profile), the relative difference of D and D U between two structures is the same. This supports the statement that the entropic barriers of different structures are equal; only the potentialenergy barrier changes significantly between two structures.
The obvious insensitivity of the zeolite crystal structure on the transmission coefficient, see bottom of Figure 2 , stems, most likely, from the fact that this coefficient is mainly influenced by guest molecules adsorbed in neighboring cages [6] . An analysis of the cage occupancy distributions reveals that these are, for a given average loading, the same for all three structures, see Figure 3 . Hence the transmission coefficients are the same. 
CRYSTAL STRUCTURE DATA
In the following, we provide the crystal structure data that are used for the molecular simulations along with plots of the fractional coordinates of the oxygen atoms in a-b and, if necessary, a-c projection. The plots include the per-atom deviation in fractional atomic positions, δr, of the experimental structures from the IZA structure perimentally determined all-silica LTA, SAS, and ITE-type zeolites [4, 7, 8] , whereas those published by Pluth and Smith (LTA) and Patinec et al. (SAS) are, in fact, aluminosilicates [5] and magnesioaluminophosphates [9] , respectively, that, for the simulations, are converted to purely siliceous structures. 
